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H IJKLM N O PKQM J
RSTUVWXY UXXSZY[ V\]V WT^_SV^ `\TY ] a_YU\ Xb TSTUVWXY^ XcTWS]d^ ] a_YU\ Xb
ZXY^ e ` ZV\ a XV\ a_YU\T^ f XcZY[ ]V V\T ^]f T cTSX UZVge f ]g aT UXY^ZhTWTh
VX a T ]Y ZYVW]a T]f ^U]VVTWZY[ dWX UT^^ i j\T dWXUT^^ Z^ ^Zf ZS]W VX V\T _^_]S
ZYVW]a T]f ^U]VVTWZY[ `\TWT V\T ZXY^ ^U]VVTW bWXf T]U\ XV\TW ]Yh _^_]SSg
WT^_SV^ ZY a T]f [WX`V\ i kY ZfdXWV]YV hZlTWTYUT Z^ V\]V ZY TSTUVWXY UXXSZY[
V\T f ]^^ Xb V\T ZXY Z^ hZlTWTYV bWXf ]Yh f_U\ S]W[TW V\]Y V\T f ]^^ Xb V\T
TSTUVWXY i j\Z^ hZlTWTYUT UXY^ZhTW]aSg UXfdSZU]VT^ V\T ZYVW]a T]f ^U]VVTWZY[
V\TXWgi mV ZYVWXh_UT^ ] YT` VTWf ZY V\T Tf ZVV]YUT [WX`V\ W]VT e `\ZU\ c]YZ^\T^
`\TY V\T d]WVZUST^ ]WT ZhTYVZU]S ]Yh V\TZW f ]^^T^ ]WT Tn_]S e ]Yh U]Y [ZcT WZ^T
VX Tf ZVV]YUT UXXSZY[ Xb V\T \T]cZTW d]WVZUST^ i j\T VTWf V\]V [ZcT^ WZ^T VX
a T]f [WX`V\ bXW V\T _^_]S ZYVW]a T]f ^U]VVTWZY[ Z^ ]S^X dWT^TYV a_V Z^ f_U\
^f ]SSTW V\]Y V\T UXXSZY[ VTWf `\TY XYT d]WVZUST Z^ f_U\ \T]cZTW V\]Y V\T
XV\TW i
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j\Z^ d]dTW SZ^V^ V\T WT^_SV^ bX_Yh bXW V\T Tf ZVV]YUT UXXSZY[ W]VT^ h_T VX
V\T ^U]VVTWZY[ Xb V\T ZXY^ ZY V\T ZXY a_YU\ ag V\T TSTUVWXY^ ZY V\T TSTUVWXY
a_YU\ i �YSg V\T WT^_SV^ ]WT [ZcTY \TWT i � TWZc]VZXY^ Xb V\T^T WT^_SV^ ` ZSS a T
[ZcTY ZY ] b_V_WT d]dTW e � Tb i��� i mV Z^ ]^^_fTh V\]V V\T hZ^d TW^ZXY Z^ �TWX ZY
V\T UXXSZY[ ^TUVZXY e V\]V V\T ZXY a_YU\ ]Yh V\T TSTUVWXY a_YU\ \]cT []_^^Z]Y
hZ^VWZa_VZXY^ e ]Yh V\]V V\TWT ]WT YX f ][YTVZU �TSh^ ZY V\T UXXSZY[ ^TUVZXY i
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mXY^ ]WT ZYhZU]VTh ag V\T ^_a^UWdV ] ]Yh V\T TSTUVWXY^ ag V\T ^_a^UWZdV a i
j\T UXXSZY[ W]VT bXW  � ��� �� ��� � � � � � � � � � ZY V\T � T^V �� Z^ h_T VX V\T
^U]VVTWZY[ Xb V\T ZXY^ bWXf V\T TSTUVWXY^ i j\Z^ UXXSZY[ W]VT \]^ VX a T ]hhTh
VX V\T [WX`V\ W]VT h_T VX V\T ^U]VVTWZY[ Xb V\T ZXY^ bWXf T]U\ XV\TW VX �Yh
V\T ]UV_]S [WX`V\ W]VT Xb V\T ZXY^ i � �� Z^ V\T UTYVW]S fXfTYV_Y Xb V\T ZXY
a_YU\ i j\T ]^^_fTh []_^^Z]Y hZ^VWZa_VZXY^ Xb V\T a_YU\T^ ]WT hT^UWZa Th ag
V\T d]W]f TVTW^ ���� � ��� �  �� � ���! � � �! �  �! � � � � � � � �
j\T []_^^Z]Y hZ^VWZa_VZXY Z^ b_WV\TW hT�YTh _^ZY[ V\T^T d]W]f TVTW^ ZY � Tb i�o� i
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�E FG�H � �E FG�W �E FG�Y �E FG�Z
�h� � ]̂E FG����E FG� cd � P h� � gU E F��E FG� k � PH j � � � oE FG��� � �i F�� � �E F��h X E�FPh �� i�F� � �E �FPH j ��
i F�� � ]̂E F� E FG����E FG� U E�F E F��E FG� cd � i �F� � �E�F oE FG��� � �E FF� � �o X  ���� ��� �� E��� � ������ ��E F�� � g ���� k� E F�� � gf MN  ���� k�E�F� � �f MN ����� � � E��� � �@ MN B� ����� �� @oB`a �W�! Z^ V\T S]W[T^V ]SSX`Th Zfd]UV d]W]fTVTW bXW V\T ^U]VVTWZY[ Xb V\T

ZXY^ ag V\T TSTUVWXY^ i�Z ZY V\T � T^V �� Z^ S]W[TW V\]Y �Z ZY V\T �]aXW]VXWg ��
ag V\T b]UVXW l �� i � � � Z ]WT V\T d]WVZUST SXY[ZV_hZY]S dX^ZVZXY ]Yh f XfTYV_f
ZY V\T � T^V �� i

j\T ^gfaXS^ �@ B�� ]Yh �@ B�� ]WT hT�YTh ag�@ B�� � @ B� X @ B!�@ B�� � @ B� U @ B!
j\T ZYVT[W]S XcTW RJS Z^ ]Y ZYVT[W]S XcTW ]SS d X^^Za ST c]S_T^ Xb V\T WTS]VZcT

cTSX UZVg Xb ]Yg V`X d]WVZUST^ ZY ] a_YU\ i �� � l� ]WT V\T a TV] ]Yh []f f ] Xb
V\T UTYVTW Xb V\T a_YU\T^ ZY V\T �]aXW]VXWg �XXWhZY]VT �g^VTf i � �� Z^ V\T
fXfTYV_f Xb V\T UTYVW]S d]WVZUST ZY V\T ZXY a_YU\ i � ZV\ YX hZ^d TW^ZXY ZY
V\T UXXSZY[ ^TUVZXY e XYT [TV^ �TWX WT^_SV^ `\TY � �� � i
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mY V\T bXSSX` ZY[ e R 	e Z^ V\T VZf T ZYVTWc]S ZY V\T �]aXW]VXWg �g^VTf ]Yh Re Z^
V\T VZf T ZYVTWc]S ZY V\T � T^V �g^VTf i R 	e � l Re i �Z Z^ V\T SXY[ZV_hZY]S a TV]
b_YUVZXY ZY V\T �]aXW]VXWg �g^VTf i j\T hZ^d TW^ZXY Z^ ]^^_f Th VX a T �TWX ZY
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k UXfd_VTW dWX[W]f U]SSTh 
 m	 e � Tb i�f� e \]^ a TTY ` WZVVTY V\]V Tc]S_]VT^
V\T WT^_SV^ [ZcTY ZY V\Z^ d]dTW i
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